The ability of the virulent type of Neisseria gonorrhoeae to resist or survive in the presence of the polymorphonuclear leucocyte may play a role in this organism's virulence and in the production of a carrier state. Recent studies (Thongthai and Sawyer, 1973) indicate that the virulent type (Type I) (Kellogg, Peacock, Deacon, Brown, and Pirkle, 1963) of gonococcus is more resistant to phagocytosis by human neutrophils than the avirulent type (Type IV), but both are killed when phagocytosed. In our previous study (Thomas, Hill, and Tyeryar, 1973) , it was shown that a greater number of cell-associated virulent Type I (T1) than avirulent Type IV (T4) gonococci remain viable after incubation with neutrophils for 2 5 hrs in the presence of heated serum.
The viability of virulent gonococci, however, was greatly reduced when unheated serum was used. This suggests that these organisms remained so located as to be susceptible to the bactericidal action of serum.
Myeloperoxidase, a lysosomal enzyme in human neutrophils, acts synergistically with H50O and a halide to form an active bactericidal system when in direct contact with bacteria (Klebanoff and Hamon, 1972; Sbarra, Paul, Strauss, and Mitchell, 1972) . When radioactive iodide is employed as the halide, an iodine compound is formed which fixes to the bacteria, and under certain conditions the degree of iodination parallels bactericidal activity due to lysosomes. This reaction, then, can be used to monitor lysosomal activity. It has also been shown (Dingle, Fell, and Coombs, 1967; Fell, 1969; Schultz, 1972) that lysosomal activation and subsequent enzyme release does not necessarily require or imply phagocytosis. Punsalang and Sawyer (1973) and Swanson (1973) demonstrated that T1 adheres to certain mammalian cells and is not necessarily phagocytosed. It is possible that T1 gonococci activate the lysosomal system from their extracellular location. We investigated, therefore, the difference in capabilities of T1 and T4 to stimulate the lysosomal system of the leucocytes.
Material and methods

BACTERIAL CULTURES
For our studies the following strains of Neisseria gonorrhoeae were used: F62-T1 and RD5-T4 (obtained from Dr. D. S. Kellogg, Jr., Center for Disease Control, Atlanta, Ga.), a T4 isolated in our laboratory from the F62-T; culture, and a T1 and T4 derived in our laboratory from ATCC-19424 . These organisms were grown and stored as previously described (Thomas and others, 1973 Klebanoff's procedure (Klebanoff, 1967 (cpm) of "25iodine in the precipitates after the fourth washing were determined in a gamma counter.
Results Table I illustrates typical results of leucocyte lysosomal myeloperoxidase activity as determined by the amount of iodination obtained when using serumresistant strains of virulent and avirulent gonococci. With the avirulent type much greater myeloperoxidase activity was observed than with the virulent type in the absence of serum. There was a large increase in the activity induced by the virulent type when heated serum was added while there was no increased activity with T4. In the case of T1, the activity began to approach that of T4 when complement or other heat labile serum substances were present. When incubation time was extended to 60 min. there was little change in activity induced by T4 with or without unheated serum, whereas a 2 to 3-fold increase occurred with T1. Table II shows the effect of bacterial multiplicity on myeloperoxidase activity. A pair of serum-sensitive strains were used in this experiment. It can be seen that with T4 there was increased myeloperoxidase activity, whereas with T1 there was little further stimulation of activity with higher multiplicity. As was observed with serum-resistant gonococci, T1 serumsensitive gonococci stimulated to a much lesser extent than T4 and serum enhanced the activity induced by T1. Unheated serum was not used here because it is bactericidal for these strains in the absence of leucocytes.
An attempt was made to determine which serum fraction was responsible for the increased activity observed when gonococci were incubated in the presence of serum (Table III) . Fraction I contained (not shown). These results were obtained with both serum-sensitive and serum-resistant strains.
Discussion Thongthai and Sawyer (1973) reported that T, gonococci, which are non-pilated, are phagocytosed more readily than the pilated T1. The results of our previous investigation (Thomas and others, 1973) with the same strains of gonococci and the same host cell donors clearly indicate that T. gonococci adhere to the outer surface of the neutrophil whereas T4 are phagocytosed. These results were confirmed by Punsalang and Sawyer (1973) and Swanson (1973) who demonstrated that T1 actually adhere to various mammalian cells. Our results here are compatible with these findings, that is, T4 is readily taken into the cell and this event leads to a high level of myeloperoxidase or lysosomal activity, whereas with T, a significant fraction of the population adheres to the surface and the results are variable. In the absence of serum, T1 stimulated very little or negligible lysosomal activity. Activity was stimulated to a considerable extent, however, in the presence of serum, particularly IgG. This was true of serumsusceptible as well as serum-resistant strains. This effect appeared to be qualitatively different from activity stimulated by T.. In the latter case, enhancement by serum was not always observed and, in contrast to T1, was dependent (within limits) on multiplicity of infection. From the results cited above (Thomas and others, 1973; Punsalang and Sawyer, 1973; Swanson, 1973) , together with our current findings, it appears that T1 can stimulate lysosomal activity from its extracellular position. For this stimulation serum (heated or unheated) is required but, in most cases, the activity is less than that observed with intracellular T4. Ward, Watt, and Glynn (1970) have shown that gonococci in urethral exudates are serum resistant. The extracellularly stimulated lysosomal activity may, therefore, be a kiUing mechanism for serum-resistant, membrane-associated gonococci and may account for some of the increased killing of T1 that we previously observed when these organisms were incubated in the presence of serum.
Summary
Lyosomal myeloperoxidase activity in human phagocytic leucocytes was stimulated by incubation with virulent (T,) and avirulent (T4) forms of Neisseria gonorrhoeae. The amount of activity, assayed by bacterial iodination (1 25iodine) after 30 min. exposure to the phagocytes in the absence of serum, was about fifty times greater in cells infected with T4 strains.
In the presence of heated human serum, or its IgG component, myeloperoxidase activity increased, but T,-stimulated activity was significantly less than that of T4 and was not proportional to multiplicity of infection. From these results and from those of a previous study we conclude that T, can stimulate leucocyte myeloperoxidase activity from an extracellular location, that for this activity a serum fraction is required, and that this may be a mechanism responsible for some of the killing of the membrane associated T1.
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